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FINAL REPORT: HOUSING EDUCATION PROGRAM IN POPAYAN, COLOMBIA
T h is  is the f i n a l  report f o r  a p ro je c t  funded under AID Contract 
No . OTR-OOOO-C-OQ-3335-OO. The o b j e c t i v e  was to des ign and conduct a 
p rogram  of  housing education focused on in troduc ing  appropr ia te  tech­
n o l o g y  i n  h o us i n g  repa i r  and re in forcement f o l l o w in g  the earthquake 
i n  P o p a y An ,  Co lombia.  INTERTECT team members included Freder ick  C. 
Cuny,  Edua r do  A.  P e r e z ,  D a n i e l  Torrea lva  D., and A. James V i e t s .
A u g u s t o  E s p i n o s a  S.  o f  Ar eas ,  L td a , worked with the team as s o i l s  
e n g in e e r .
INTRODUCTION
At th e  request o f  A rqu i tec ta  Piedad Varona, D i re c to r  o f  Planning 
f o r  th e  C i t y  o f  P o pa y An ,  t he  AID Of f i c e  o f  U.S. Fore ign  D isas te r  
A s s i s t a n c e  arranged for  a team o f  housing s p e c i a l i s t s  and earthquake 
e n g i n e e r s  t o  v i s i t  PopayAn. Members o f  the team coord inated  th e i r  
v i s i t  t o  c o i n c i d e  w i t h  t he  " L a t i n  Ame r i c a n  Workshop on Seismic 
R e s i s t a n t  Earthen Construction" held in Lima, Peru, May 23-27, 1983. 
T h i s  t eam was l e d  by P a u l  Thompson o f  INTERTECT and included a 
P e r u v i a n  e a r t h q u a k e  e n g i n e e r ,  a Colombian s o i l s  eng ineer ,  and a 
t r a i n i n g  a i d s  s p e c i a l i s t .  The r e p o r t  o f  t h i s  team, "PopayAn, 
C o l o m b i a ,  P o s t - D i s a s t e r  H o u s i n g  S u r v e y :  F e a s i b i l i t y  Study fo r
T r a i n i n g  Program in Housing Repair "  (Contract  No. OTR-OOOO-O-OO-3333- 
0 0 )  r e c omme nde d  t h a t  as a f i r s t  p r i o r i t y ,  " . . .  the Of f i c e  o f  U.S. 
F o r e i g n  D i s a s t e r  A s s i s t a n c e  ( AID/OFDA) should support a t r a in in g  
p r o g r a m i n  t he  s a f e  r e p a i r  o f  e a r t h e n  and ma s o nr y  housing in 
l o w - i n c o m e  b a r r i o s  o f  P o p a y A n " .  As a s e c o n d  p r i o r i t y  i t  was 
r e commended  t h a t ,  " . . .  t he  t r a in in g  program should be extended to 
i n c l u d e  a n t i - s e i sm ic  methods o f  cons truc t ion ,  m a te r ia ls  and design o f  
new low-income housing or iented  to s e l f - h e l p  c on s t ru c t io n " .
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MAPA P O L t T I C O - A Q M I N I S T R A T I Y O  DEL DEPARTAMENTO DEL C AU C A
EL TIEMPO SABADO 28 DE MAYO DE 1983
A f t e r  r e c e i v in g  an agreement in p r in c ip l e  by the U.S. Embassy in 
Co l o mb i a  and the  C e n t r a l  O f f i c e  o f  SENA ( S e r v i c i o  Nacional de 
A p r e n d i z a j e )  in Bogotd, AID/OFDA requested that Paul Thompson return 
b r i e f l y  t o  Co l o mb i a  t o  work out a d e t a i l e d  agreement between AID, 
I NTERTECT and SENA.  The f i n a l  c o n t r a c t  b e t w e e n  AID/OFDA and 
I NTERTECT ( Co n t r a c t  No. OTR-0000-C-00-3335-00) s ta tes  the f o l l o w in g  
o b j e c t i v e :  " T o  d e s i g n  and conduc t  a program o f  housing education
f o c u s e d  on i n t r o d uc i ng  appropr ia te  technology in housing r epa i r  and 
r e i n f o r c e me n t .  The p ro jec t  w i l l  be ca r r ied  out under the auspices o f  
SENA and other  i n s t i t u t i o n s  p a r t i c i p a t in g  in the r epa i r  and r e h a b i l i ­
t a t i on work in Popaydn and i t s  immediate en v i r o n s " .
BRIEF DESCRIPTION OF THE AREA AND EARTHQUAKE HISTORY*
On March 31,  1983 at 8:13 in the morning an earthquake occurred 
in  th e  v i c i n i t y  o f  Popay dn .  I t s  magnitude was 5.5 on the R ichter  
S c a l e ,  w i t h  an e p i c e n t e r  we s t  o f  t he  urban area at a r e l a t i v e l y  
s h a l l o w  d e p t h .  The d u r a t i o n  was 19 seconds, long enough to cause 
m a s s i v e  damage  t o  t he  ur ban a r e a  and e x t e n s i v e  damage to rura l  
h o u s i n g  i n  the Municipio o f  Popay^n and surrounding munic ip ios .  [An
i n t e n s i t y  o f  between 7 and 8 on the Modif ied  Merca l i  Scale has been 
e s t im a ted . J
The c i t y  o f  Popaydn is  the c a p i t a l  o f  the Department o f  Cauca, 
s i t e d  on a h i g h  p l a i n  a t  5,712 f e e t  (1730m) above sea l e v e l .  The 
c i t y  was f o u n d e d  in 1536 and soon became an a r i s t o c r a t i c  reserve  o f  
important f a m i l i e s .  Seventeen pres idents  o f  the Republic have come
* r h i s  s e c t i o n  e x c e r p t e d  from the e a r l i e r  p ro j e c t  r ep o r t ,  "Popay^n, 
C o l o m b i a ,  P o s t -  Di  s a s t e r Ho u s i n g  S u r v e y :  F e a s i b i l i t y  Study for
Tra in ing  Program in Housing Repa i r " ,  INTERTECT, June 7, 1983, p. 2.
4
f r o m P o p a y S n .  The h i s t o r i c a l  and cul t ura l  importance o f  the c i t y  
and i t s  bu i ld ings  are in t e g r a l  to the e n t i r e  country .
The c i t y  a l s o  has a long h i s t o r y  o f  earthquakes. Considerable 
damage r e s u l t e d  f r o m e a r t h q u a k e s  in 1827, 1834, and 1906, g i v in g  
ampl e  w a r n i n g  o f  f u t u r e  v u l n e r a b i l i t y .  A primary f a c to r  in the
e a r t h q u a k e  r i s k  o f  the area is  the p a r t i c u l a r l y  poor s o i l  cond i t ion  
found in much o f  the c i t y .
OVERVIEW OF DAMAGE '
T h e r e  was w i d e s p r e a d  damage  i n  v i r t u a l l y  a l l  sec tors  o f  the 
ur ban a r e a ,  p a r t i c u l a r l y  w i t h  r e g a r d  to the schoo ls ,  h o s p i t a l s ,  
c h u r c h e s ,  p u b l i c  bui ld ings  and e s p e c i a l l y  housing. Geograph ica l ly ,  
th e  g r e a t e s t  damage  occurred in the 53-b lock  area des ignated  as an 
h i s t o r i c  zone, v i r t u a l l y  a l l  o f  the low-income neighborhoods, and a l l  
c o n s t r u c t i o n  m  the l ow - ly ing  areas between the r i v e r s .  Heavy damage 
was s u s t a i n e d  by many eng ine e red  bu i ld ings  throughout the c i t y  as 
w e l l .  L i t t l e  or no damage was found only in upper-income housing on
h i g h  g r o und  and some eng ineered bu i ld ings  sca t te red  throughout the 
c i t y .
E s t i m a t e s  o f  damage  t o  t he  housing sec to r  var ied  w id e ly .  No 
s i n g l e  r e p o r t  was a v a i l a b l e  as r e p r e s e n t a t i v e  o f  the " o f f i c i a l "  
e v a l u a t i o n .  The mos t  c r e d i b l e  f r o m I NT ERT ECT ' s  point o f  v iew 
reported the f o l l o w in g  in formation :
Houses destroyed 
Houses with major damage 
Houses with minor damage
Number
2,470
6,885
4,500
T h i s  r e p r e s e n t s  72% of the approximate ly 20,000 houses in Popay4n. 
The value o f  the damage was est imated at approximate ly  US$90,000,000.
In  a d d i t i o n ,  i t  was est imated that in the h i s t o r i c  area there 
we r e  1 , 2 0 0  l i v i n g  units located on the second f l o o r  above commercial 
e s t a b l i s h m e n t s  that were destroyed ,  represen t ing  a replacement cost 
o f  US$ 1 3 5 , 0 0 0 , 0 0 0 .  The e x t r a o r d in a r i l y  high cost was based on the 
a s s u mp t i o n  t h a t  t he  e a r t h e n  structures  would be restored  to th e i r  
p r e - d i s a s t e r  c h a r a c t e r  and c o n s t r u c t i o n  techno logy.  The o ld e r ,  
l o w e r - i n c o m e  b a r r i o s  ( e s p e c i a l l y  in the lower areas o f  the c i t y )  
su f fe red  a great  deal o f  minor- to-major damage.
H o u s i n g  i n t he  r u r a l  a r e a  i s  p r e d o m i n a n t l y  o f  adobe  and 
b a j a r e q u e  c o n s t r u c t i o n .  Hous es  were destroyed or damaged in the 
r u r a l  s e c t o r  up t o  a p p r o x i m a t e l y  30 km. away from the c i t y  of
P o p a y d n .  I t  was e s t i m a t e d  t h a t  600 h o us e s  we r e  de s t r o y e d  or 
damaged.
COORDINATION WITH SENA
SENA was th e  p r i ma r y  r e c i p i e n t  o f  the te chn ica l  ass is tance  
p r o v i d e d  by I NTERTECT and funded by AID/OFDA. I t  should be noted 
t h a t  t he  SENA r e c o n s t r u c t i o n  program was w e l l  under way when the 
I NTERTECT team a r r i v ed  and as such the techn ica l  ass is tance  provided 
s e r v e d  t o  c o mp l e me nt  and u p g r a d e  t h e i r  p r o g r a m.  The housing 
e d u c a t i o n  p r o g r a m was d e v e lo p ed  s p e c i f i c a l l y  in support o f  SENA's 
" S e l f - H e l p  R e c o n s t r u c t i o n  P r o j e c t "  wh i c h  o r g a n i z e s  low-income 
e a r t h q u a k e  v i c t i m s  in to  modules o f  15 f a m i l i e s  and then t ra ins  them 
in  s e l f - h e l p  construct ion  techniques with spe c ia l  emphasis on seismic 
r e s i s t a n t  d e s i g n s  and t e c h n o l o g i e s .  This approach is  low -cost ,  
l a b o r - i n t e n s i v e ,  uses  1 o c a 1 1 y - a v a l  lab le m a te r ia l s ,  and generates  
l o ca l  employment and business.
The s h o r t - t e r m  g o a l  o f  SENA' s  program is  to ensure that the 
c o mmu n i t i e s  a r e  a b l e  t o  r e p a i r  or reconstruct  houses that w i l l  be 
s a f e r  ( i . e . ,  l e s s  vu lnerab le  to future  earthquakes ) than the houses 
b e f o r e  t he  earthquake. The long-term goal is  to promote coopera t iv e
communi t y  ac t ion  in ach iev ing  future  economic and s o c ia l  development 
o b j e c t i v e s .  ( F o r  a more complete d es c r ip t i on  o f  SENA's reconstruc­
t ion  program, see Appendix A . )
SPECIFIC INTERTECT ACCOMPLISHMENTS
Two c o u r s e s  i n s e i s m i c  r e s i s ta n t  construct ion  technology were 
g i v e n  t o  t he  SENA i n s t r u c t o r s  (a t o t a l  o f  40 in s t ruc to rs  rece ived  
t r a i n i n g ) .  Each c o u r s e  l a s t e d  a p p r o x i m a t e l y  one  we e k .  An 
I n s t r u c t o r ' s  Manual" was developed and used as the bas ic  tex t  (see 
A p p e n d i x  B ) .  Furthermore, the in s t ruc to rs  were tra ined to r e p l i c a t e  
t h i s  c o u r s e  at  the f i e l d  l e v e l  f o r  members o f  the community modules 
( a p p r o x i m a t e l y  1,500 f a m i l i e s ) .  I t  is  expected that the in s t ruc to rs  
w i l l  a l s o  be g i v i n g  the  c o u r s e  (o r  parts o f  i t )  to other masons, 
c a r p e n t e r s  and bu i ld ing  craftsman, l o ca l  government o f f i c i a l s ,  school 
ch i ld ren ,  producers o f  m a te r ia l s ,  e t c .
I t  s h o u l d  a lso  be noted that 12 o f  SENA's construct ion  in s t ru c ­
t o r s  are on loan from re g iona l  SENA o f f i c e s  located in other  parts o f  
Co l omb i a .  I t  is  expected that these in s t ruc to rs  w i l l  return to th e i r  
s i t e s  in e a r ly  1984 and g ive  these courses in th e i r  own reg ions which 
are a lso  prone to earthquakes.
Two s im i l a r  courses in seismic  r e s i s ta n t  construct ion  technology 
we r e  g i v e n  f o r  persons in the construct ion  industry  ( the Asociac idn 
de M a e s t r o s  de O b r a ) .  Each c o u r s e  had 25 p a r t i c ip a n t s .  Three 
t r a i n e d  SENA i n s t r u c t o r s  h e l p e d  t e a c h  t he  c l a s s e s  and w i l l  be 
c o n t i n u i n g  the week-long courses f o r  at l e as t  4 more weeks (again  at 
25 p a r t i c i p a n t s  per cou rse ) .  Also a t tend ing  these courses were the 
M u n i c i p a l  B u i l d i n g  I n s p e c t o r s  and r e p r e s e n t a t i v e s  o f  f in a n c ia l  
i n s t i t u t i o n s .
Four  Mode l  House  R e p a i r s "  c o n s t ru c t i o n  demonstrations were 
u n d e r t a k e n  - -  two f o r  adobe houses and two fo r  br ick  houses. The
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f o u r  r e p a i r e d  ho us e s  were s t r a t e g i c a l l y  s e l e c t ed  in both urban and 
rura l  areas to have the la rges t  poss ib le  demonstration va lue .
S i mp l e  and c o s t - e f f e c t i v e  methods f o r  r epa i r  and strengthening 
o f  damaged bu i ld ings  were introduced .  Of p a r t i cu la r  in t e r e s t  was the 
i n t r o d u c t i o n  o f  c h i c k e n  w i r e  mesh to r epa i r  and strengthen adobe 
h o u s e s .  The t e c h n i q u e  used is very  simple and inexpens ive ,  and i t  
i n s t i l l e d  much c o n f i d e n c e  i n  the homeowners regard ing th e i r  "o ld  
a d o b e "  homes ( s e e  Appendix B, "Como Reparar Una Casa de Adobe",  f o r  
an i l l u s t r a t i v e  d e s c r ip t ion  o f  the technology in t roduced ) .
Ot he r  t e c h n i q u e s  i n t r o d u c e d  d u r i n g  t he  ha n d s - o n  t r a in in g  
in c lu ded :
rebu i ld ing  wa lls  above h o r i z o n ta l  and v e r t i c a l  cracks; 
r epa i r in g  areas around shear (d ia g o n a l )  cracks; 
r e in f o r c in g  or rebu i ld ing  roo f  truss system; 
anchoring roo f  trusses to r ing  beams;
rep lac ing  br ick  gable ends with l i gh tw e igh t  construct ion ;  
r ep la c ing  heavy c lay  t i l e s  with l i gh tw e igh t  r o o f in g ;  
r ep la c ing  bad wood members o f  roo f  system; 
improving bracing and des ign o f  t russes ;  
lowering the t o t a l  height o f  wa l ls  over 2. 5  meters.
To h e l p  e n s u r e  t he  t r a n s f e r  o f  these te chn o lo g ie s ,  three t r a in in g  
a i d s  we r e  developed: "How to Repair Typ ica l  Damages", "How to Repair 
an Adobe House", and "How to Repair a Brick House" (see  Appendix B ) .
A s e r i e s  o f  t r a i n i n g  aids was designed and produced that w i l l  
f a c i l i t a t e  t he  d i f f u s i o n  o f  in formation on seismic r e s i s ta n t  con­
s t r u c t i o n  techniques.  The t r a in in g  aids were developed according to 
b u i l d i n g  types ( i . e . ,  b r ick  and adobe) and designed for  use by l o ca l  
c a r p e n t e r s ,  masons and s e l f - h e l p  b u i ld e r s .  The f o l l o w in g  aids were
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developed and produced:
How to Build a Safe Brick House" ("Como Construir una Casa 
Segura de L a d r i l l o " )  —  500 copies p r in ted ;
How to Bui l d a Safe Adobe House" ( t o  be pr inted  by SENA in 
the f u t ur e ) ;
"How t o  R e p a i r  a B r i c k  House" ("Como Reparar una Casa de 
L a d r i l l o " )  500 copies p r in ted ;
"How to  R e p a i r  an Adobe House" ("Como Reparar una Casa de 
Adobe")  —  500 copies p r in ted ;
How t o  R e p a i r  T y p i c a l  Damag e s "  [ f o r  b r ick  and adobe] 
("Como Reparar Danos T f p i c o s " )  —  500 cop ies  p r in ted .
In  a d d i t i o n ,  t he  f o l l o w i n g  p rev ious ly  designed t r a in in g  aids 
were adapted for  Popaydn and produced:
"What Are Earthquakes" ( "  Que Son los Terremotos? " ) ;
"How Earthquakes A f f e c t  a House" ("Como A fe c ta  e l  Terremoto 
a una Casa") ;
" B a s i c  P r i n c i p l e s  o f  S e i s m i c  R e s i s t a n t  Const ruc t ion "  
( P r i n c i p i o s  B d s i c o s  de Construccidn S i sm o - r es i s t en te " )  
500 copies pr in ted ;
----  "T yp ica l  Damages" ("Darios T f p i c o s ) ;
How to  I n s p e c t  and Evaluate a House Damaged by an Earth­
q u a k e "  ( " Como  I n s p e c c i o n a r  y Evaluar una Casa Dahada por 
e l  S israo") ;
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----  " Damage  E v a l u a t i o n  Form" ("Forraulario para Evaluacidn de
Danos" )  .
Many o f  t h e s e  t r a i n i n g  aids w i l l  be fur ther  reproduced in the 
l o c a l  Popay 5n  newspaper and other media avenues in order  to reach a 
w i d e r  a u d i e n c e .  I n a d d i t i o n ,  a SENA a r t i s t  was tra ined  in the 
deve lopment  o f  educational  m ater ia ls  and is  now a v a i l a b l e  to SENA fo r  
the development o f  future  t r a in in g  a ids .
A l l  o f  th e  t r a in in g  aids l i s t e d  above (except  fo r  "How to Build 
a S a f e  Adobe House") were compiled and bound to make an " I n s t r u c t o r ' s  
Manual  f o r  Seismic Res istant  Construction" (375 copies p r in t e d ) .  The 
manual  ( "Construcc iones  S i sm o - r e s i s t en t e s : Manual para I n s t r u c t o r e s " )  
:ls a t t a c h e d  as Appendix B to th is  r e p o r t .  O r ig in a ls  o f  a l l  manuals 
we r e  l e f t  w i t h  SENA/Popaydn so t h a t  t h e y  w i l l  be a v a i l a b l e  fo r  
future  p r in t in g s .
The INTERTECT t eam .and SENA worked with the two key f i n a n c ia l  
i n s t i t u t i o n s  the Banco Central  H ipo teca r io  (BCH) and the In s t i t u t o  
de C r £ d i t o  T e r r i t o r i a l  ( I C T )  i n  d e v e l o p i n g  minimum seismic
r e s i s t a n t  c o n s t r u c t i o n  s t a n d a r d s  that were incorporated  in to  the 
t r a i n i n g  a i ds .  SENA, BCH and ICT are cu r ren t ly  n eg o t ia t in g  a formal
a g r e e me n t  t h a t  wou l d  ensure the a p p l i c a t i o n  o f  these minimum stan­
dards .
A m e e t i n g  was h e l d  w i t h  the m a jo r i t y  o f  the key in s t i t u t i o n s  
i n v o l v e d  i n  t he  r e c o n s t r u c t i o n  o f  Popay^n to ou t l in e  the work in 
p r o g r e s s  and t he  c o n s t r u c t i o n  techno log ies  employed. Steps were 
t a k e n  t o w a r d s  more  i n v o l v e m e n t  and b e t t e r  c o o r d in a t i o n  o f  a l l  
i n s t i t u t i o n s  present which included:
- p ro fe ss ion a l  a r c h i t e c tu r a l  and eng ineer ing  s o c i e t i e s ;  
f i n a n c ia l  i n s t i t u t i o n s ;
l o ca l  government, technic ians  and o f f i c i a l s ;  
r eg iona l  planning a u th o r i t i e s ;  
p r i va te  construct ion  industry ;
Catho l ic  Church.
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Other a c t i v i t i e s  included:
P r o v i s i o n  o f  in fo rm a l  advice  on management o f  the o v e r a l l  
r econs truct ion  program.
P r o v i s i o n  o f  s p e c i f i c  techn ica l  adv ice  on an important new
s e t t l e m e n t  for  the poorest o f  the post-earthquake landless  
and homeless.
T h i s  new s e t t l e m e n t  ( B a r r i o  Colombia) i s  being 
f i n a n c e d  t h r o u g h  p r i va te  donations o f  Colombian-Americans 
l i v i n g  i n t he  U . S . A .  and i s o f  p r i o r i t y  in t e r e s t  to Mrs. 
Be lasarro Betancur, w i f e  o f  the Colombian p r e s id e n t . ]
I n i t i a l  d i s c u s s i o n s  w i t h  SENA and th e  A s s o c i a t i o n  o f  
C o l o m b i a n  E a r t h q u a k e  E n g i n e e r s  on t he  need  f o r  a 
c o m p r e h e n s i v e  C o l o mb i a n  h a z a r d  management  program, a 
l o n g - t e r m  h o u s i n g  v u l n e r a b i l i t y  reduct ion  program, and 
d isa s t e r  m i t ig a t i o n  and preparedness a c t i v i t i e s .
The S pa n i s h  vers ion  o f  the v ideo tape ,  "B u i ld ing  for  Safety
in  H a z a r d o u s  A r e a s  ( p r o d u c e d  e a r l i e r  by INTERTECT for
A I D / O f f i c e  o f  Housing and AID/OFDA) was shown a number o f
t i m e s .  SENA has made a c o py  t o  show t h r o u g h o u t  the 
country .
F.INAL OBSERVATIONS AND RECOMMENDATIONS
To the  d e g r e e  t h a t  t he  t e c h n i c a l  a s s i s t a n c e  p r o v i d e d  by
INTERTECT and OFDA was useful -it- u0„  kuserui ,  i t  would have been even more use fu l i f
p r o v i d e d  e a r l i e r .  The INTERTECT team ar r i v ed  almost 5 months a f t e r
t he  e a r t h q u a k e  and many o f  the houses that could have been repa ired
we r e  d e m o l i s h e d ;  o t h e r s  we r e  r e p a i r e d  i n c o r r e c t l y ,  and much new
construct ion  was a lready  underway which was not earthquake r e s i s t a n t .
I n f o r m a t i o n  was very scarce;  any kind of  techn ica l  in formation 
on r e p a i r  o r  r e c o n s t r u c t i o n  was h igh ly  sou gh t -a f t e r  by everyone in 
P o p a y ^ n .  Even t he  f ew t r a i n i n g  aids l e f t  by the f i r s t  INTERTECT 
t eam m  May had an impact in the area .  AID/OFDA may want to consider 
p u t t i n g  t o g e t h e r  packets o f  p o s t -d is a s te r  in formation  that could be 
d i s t r i b u t e d  a l o n g  with i n i t i a l  emergency ass is tance .  This informa­
t i o n  mi g h t  include t ra in in g  aids from previous d isa s t e r s  in the same 
r e g i o n  o f  the world that have a lr eady been developed with OFDA funds, 
U. N.  p u b l i c a t i o n s  ( e . g . ,  UNDRO' s S h e l t e r  A f t e r  Disas t e r )
o t h e r s .  T r a n s l a t i n g  these m ater ia ls  in to  Spanish, i f  needed, would 
be a major c on t r ibu t ion .
The SENA recons t ruc t ion  program could be an e x c e l l e n t  model f o r  
o t h e r  pos t - d i  s a s t e r  programs by government agenc ies .  OFDA may want 
to  e v a l u a t e  the program 6 months to one year from now and w r i t e  up a 
case study in order  to share the lessons with o the rs .
SENA,  a l o n g  w i t h  the Colombian Assoc ia t ion  o f  Earthquake Eng i­
n e e r s ,  i s  now t h i n k i n g  in terms o f  long-term earthquake m i t i g a t i o n  
and p r e p a r e d n e s s .  AID/OFDA may want to support th is  e f f o r t  in the 
f u t u r e .  Of  i mme d i a t e  v a l u e  would be the l in k in g  o f  these o rga n i ­
z a t i o n s  w i t h  t he  n e t w o r k  o f  p e o p l e  c u r r e n t l y  working in hazard 
management  m  the Dominican Republic ,  Jamaica, Venezuela,  e t c .  AID/ 
OF DA may a l s o  want  t o  p r o v i d e  t r a i n i n g  oppor tun i t i e s  ( e . g . ,  Ian 
Da v i s  O x f o r d  P r og r amme  o f  D e v e l o p me n t  Workshops) f o r  key SENA 
people ,  e s p e c i a l l y  the SENA/Popaydn D i r e c t o r ,  Gustavo Wilches.
F i n a l l y ,  i t  s h o u l d  be n o t e d  t h a t  one o f  the INTERTECT team 
member s ,  D a n i e l  T o r r e a l v a ,  i s  a f a c u l t y  member o f  the P o n t i f i c i a  
U m v e r s i d a d  C a t 6 1 i c a  d e l  Pe r u  i n  Li ma wh i c h  h o s t e d  the Lat in  
A me r i c a n  Wor ks hop  on Se i s mi c  Res is tant  Earthen Construction. The 
C a t h o l i c  U n i v e r s i t y  i s  a l s o  curren t ly  doing s t a t e - o f - t h e - a r t  AID- 
f unde d  research on adobe technology.  The team ben e f i t ed  g r e a t l y  from 
the  i n f o r m a t i o n  a n d ^experience der iv ed  from the U n i v e r s i t y ' s  work.
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I t  was f e l t  by Ing.  Torrea lva  that th is  f i e l d  experience  w i l l  be very  
h e l p f u l  t o  the Cathol i c  U n iv e r s i t y  during next y e a r ' s  phase o f  tech­
nology d issemination .
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APPENDIX A
.PASCjUPTION OF THE SENA RECONSTRUCTION PROGRAM
The Co l ombi an in s t i t u t i o n  with primary techn ica l  r e s p o n s i b i l i t y  
f o r  r e p a i r  and r e c o n s t r u c t i o n  e f f o r t s  in Popayin is  the " S e r v i c i o  
N a c i o n a l  de A p r e n d i z a j e "  (SENA). SENA has reg iona l  o f f i c e s  located 
t h r o u g h o u t  Co l o mb i a  and has be e n  p r o v i d i n g  a w i d e  v a r i e t y  o f  
v o c a t i o n a l  t r a i n i n g  s i n c e  1 95 3 . I n the e a r ly  1970's SENA began 
o f f e r i n g  c o u r s e s  in s e l f - h e l p  cons truc t ion .  SENA's o b j e c t i v e s  have 
h i s t o r i c a l l y  been to t r a in  people in the construct ion  trades and to 
c o n t r i b u t e  toward the reduct ion o f  the housing d e f i c i t .  SENA now has 
some 1 , 600 i n s t r u c t o r s  in s e l f - h e l p  cons truct ion  and, during 1981, 
SENA g a v e  t e c h n i c a l  a s s i s t a n c e  to the cons truct ion  o f  some 2,000 
h o u s i n g  un i ts .  SENA ca lcu la t es  that 107 o f  i t s  t ra inees  in s e l f - h e l p  
construct ion  ac t ua l l y  get jobs in the construct ion  t rades .
The SENA r econ s t ru c t ion  program is  made up o f  4 major p ro j e c t s :  
C o n s t r u c t i o n ;  B u s i n e s s  D e v e l o p me n t  and Job Creat ion;  Vocat iona l  
T r a i n i n g  and Product ion; and Admin is tra t ion  (see  o rg a n iz a t ion a l  chart 
on f o l l o w i n g  p a g e ) .  A l l  four o f  these p ro jec ts  were conceived and 
d e s i g n e d  t o  be i n t e g r a l l y  r e l a t e d  and f o c u s e d  on s h o r t - t e r m  
r e c o n s t r u c t i o n  as w e l l  as l o n g - t e r m  development o f  the a f f e c t e d
c o m m u n i t i e s .  SENA's ta rge t  population is  the poorest o f  the ear th ­
quake v i c t im s .
Construct ion P r o j e c t :
The C o n s t r u c t i o n  P r o j e c t  has two sub -pro jec ts :  S e l f -H e lp  Con­
s t ruc t ion  and Construction Industry (see  chart ,  p .  16).
The — 1 f  ~ He 1 P-  Re c o n s  t ruc t ion  Sub-project is  being carr ied  out 
in  36 r u r a l  and urban communities (see  maps on pages 2 and 3 ) and is
a p t e d  t o  t he  s p e c i f i c  c h a r a c t e r i s t i c s  and circumstances o f  each 
urban " b a r r i o "  or rura l  " v e r ed a " .
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I he  f i r s t  o b j e c t i v e  t h a t  t he  s e l f - h e l p  program seeks is  to 
o r g a n i z e  t he  c ommuni t y  o f  v ic t ims with whom SENA w i l l  be working. 
The f o r m a l l y - o r g a n i z e d  e n t i t y  t he n  goes through a p a r t i c i p a t o r y  
d e v e l o p m e n t a l  p r o c e s s  t h r o u g h  whi c h  i t  t a k e s  on the p r in c ip a l  
r e s p o n s i b i l i t y  f o r  the physica l  recons truct ion  process ,  as w e l l  as 
e conomi c  recovery  and future development. In th is  manner, SENA seeks 
to  s u p p o r t  l o ca l  coping mechanisms by ac t ing  as a c a ta l y s t  f o r  l o ca l  
i n i t i a t i v e s ,  to promote coopera t ive  community ac t i on,  and to provide 
them with the group process s k i l l s  to achieve th e i r  goa ls .
The s e c o nd  o b j e c t i v e  i s  the t r a in in g  o f  community members in 
s e l f - h e l p  c o n s t r u c t i o n  techniques,  e s p e c i a l l y  in seismic r e s i s ta n t  
d e s i g n s  and t e c h n o l o g i e s .  The u l t i m a t e  g o a l  i s  to enable the 
communities  to repa i r  or reconstruct  houses that w i l l  be s a fe r  ( i . e . ,
l e s s  v u l n e r a b l e  t o  f u t u r e  earthquakes) than the houses be fo re  the 
earthquake.
The s e l f - h e l p  c o n s t r u c t i o n  approach is  the most economical ly  
f e a s i b l e  recons truc t ion  a l t e r n a t i v e  f o r  lower-income fa m i l i e s  because 
i t  i s  l a b o r - i n t e n s i v e  and uses l o c a 1l y - a v a i l a b l e  m a te r ia l s .  I t  a lso  
g e n e r a t e s  l o c a l  e mp l o y me n t  and b us i ne s s .  Most important ly ,  the 
s e l f - h e l p  c o n s t r u c t i o n  p r o c e s s  i s  s e e n  by SENA as an e f f e c t i v e  
me chan i s m f o r  members  o f  the a f f e c t e d  community to make dec is ions  
regarding th e i r  future  homes.
The s e l f - h e l p  cons truc t ion  program as designed by SENA resu l t s  
in the f o l l o w in g :
A c ommuni t y  o r g a n i z e d  around concrete  and communal o b je c ­
t i v e s  and supplied with the assoc ia ted  mechanisms that w i l l  
s e r v e ,  a f t e r  t he  r e c o n s t r u c t i o n  phase is completed, as a 
b as e  f o r  f u t u r e  developmental a c t i v i t i e s  such as coopera­
t i v e  p r o d u c t i o n  and m a r k e t i n g  e f f o r t s ,  cons truct ion  o f  
communal  b u i l d i n g s  and e s s e n t i a l  in f r a s t r u c tu r e ,  l o ca l  
d i sa s t e r  preparedness, e t c .
P e r s o n n e l  that have been tra ined and organized  to r e p l i c a t e  
the  s e l f - h e l p  construct ion  process in other communities not 
d i r e c t l y  p a r t i c i p a t in g  in the SENA program.
A d e t e r m i n a t e  number  o f  permanently repa ired  and recon­
s t r u c t e d  h o us e s  that can l a t e r  be expanded (as ind iv idua l
f a m i l y  r e sou rce s  a l l o w )  by fami ly  members who were tra ined  
in cons truct ion .
T r a i n e d  i n d i v i d u a l s  who w i l l  subsequently have opportuni­
t i e s  to seek employment in the cons truct ion  industry .
The t y p e  o f  h o u s i n g  t o  be c o n s t r u c t e d  in each community is  
s e l e c t e d  according to the soc io-economic and cu l tu ra l  c h a r a c t e r i s t i c s  
e ac h  zone and agreed upon by the community. Thus, the houses may 
e c o n s t r u c t e d  w i t h  a d o b e ,  CINVA-Ram b lo c k s , b r i cks ,  "ba ja reque " ,
e t C ' \ S°  101,8 38 t h e y  are b u i l t  u s i "S bas ic  seismic  r e s i s ta n t  coni 
s t ru c t ion  p r in c ip l e s .
F o r  o p e r a t i o n a l  reasons, SENA has chosen to work with community 
mo d u l e s  o f  a p p ro x im a te ly  15 fam i l i e s  as the bas ic  un i t .  These com- 
t y  mo du l e s  a r e  organized  around the bas ic  goal  o f  r epa i r in g  or 
recons truc t ing  homes through th e i r  c o l l e c t i v e  e f f o r t s .
Each module is  assigned a team comprised o f  a community deve lop -  
l n s t r u c t o r  and a c o n s t r u c t i o n  in s t ruc to r  —  both o f  whom are 
SENA e m p l o y e e s .  Each f a m i l y ,  in turn, provides  two workers f o r  a 
t o t a l  o f  30 construct ion  workers.  One o f  the two workers provided by 
th e  f a m i l y  is  des ignated  by SENA as a cons truct ion  apprent ice  and is 
p r o v i d e d  a s m a l l  st ipend to help  make up fo r  the loss to the fami ly  
o f  his/her income during the r econs truct ion  phase.
I t  i s  e s t i m a t e d  that the average time fo r  r epa i r in g  a house is
(depending, o f  course,  on the amount o f  damage) and about 3 
months f o r  the construct ion  o f  a new house.
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SENA i s  a l s o  c o l l a b o r a t i n g  with c e r ta in  in t e rn a t i o n a l  agencies  
( e • g • > th e  Wo r l d  Food Program, UNICEF, e t c . )  and the l o ca l  churches 
t h a t  a r e  p r o v i d i n g  some food aid during the time that f am i l i e s  are 
p a r t i c i p a t in g  in the s e l f - h e l p  r econs truct ion  program.
The g o a l s  o f  t he  p ro jec t  ( e s tab l i sh ed  in e a r ly  A p r i l  1983) are 
to have completed by January 1, 1984:
one hundr e d  c ommuni t y  modules with an average o f  f i f t e e n  
f a m i l i e s ,  o r g a n i z e d  and trained  in s e l f - h e l p  construct ion  
techn iques ;
one thousand f i v e  hundred fam i l i e s  reached in the rura l  and 
urban a r e a s ;
-  one thousand f i v e  hundred homes repa ired  or reconstructed ;
one t housand  f i v e  hundred apprent ices  tra ined  in construc­
t i on .
Awar e  t h a t  i t  c o u l d  not  be e f f e c t i v e  working in an i s o l a t e d  
manner  or  unl l a t e r a 1l y , SENA has co l labo ra ted  and coord inated  with a 
number  o f  o r g a n i z a t i o n s  i n c l u d i n g  p u b l i c ,  p r i v a t e ,  nat iona l  and 
i n t e r n a t i o n a l  agenc ies .  In the urban areas,  SENA has worked with the 
Banco C e n t r a l  H i p o t e c a r i o  ( BCH)  and t he  I n s t i t u t o  de Crddito 
T e r r i t o r i a l  ( I C T ) ,  both o f  which provide f i n a n c ia l  c r e d i t .  In the 
r u r a l  a r e a s ,  SENA is  c o l l a b o r a t in g  with the Caja de Crddito Agrar io  
( p r o v i d i n g  c r e d i t ) ;  t h e  P r o g r a ma  de D e s a r r o l l o  Rural Integrado 
( p r o v i d i n g  c o n s t r u c t i o n  equipment) ;  the I ns t i t u t o  Colombiano de la 
Re f orma Agrar ia  (p ro v id in g  equipment and construct ion  m a t e r i a l s ) ;  the 
D i r e c c i d n  de I n t e g r a c i .  6 n y D esa r ro l l o  de la Communidad (p ro v id in g  
c r e d i t ) .  SENA has a lso  co l labo ra ted  with UNICEF, the U.N. Develop­
ment  P r o g r amme ,  t he  I n t e r n a t i o n a l  L a b o r  Or g a n i z a t i o n ,  and the 
Catho l ic  Church.
Among a l l  o f  th e  above  i n s t i t u t i o n s ,  SENA is  seen as the main 
prov ider  o f  t echn ica l  ass is tance .
A n t i c i p a t i n g  a la rge  demand for  q u a l i f i e d  cons truct ion  workers 
in  th e  p r i v a t e  construct ion  s e c to r ,  SENA a lso  developed a Construc- 
——° n I n d u s t r y .Sub- p r o j e c t to t ra i n people more fo rmal ly  in plumbing, 
masonr y ,  framework, b r i ck la y in g ,  r e in fo r c ed  concrete work and o thers .  
In  ad d i t i o n ,  spec ia l  "cont inu ing  educa t ion " - type  courses are given to
members  o f  t he  p r o f e s s i o n a l  and construct ion  community in seismic 
r e s i s ta n t  cons truct ion .
B r i e f l y ,  t he  two o t h e r  p ro jec ts  under the o v e r a l l  SENA recon­
s t ruc t ion  program are:
Vocat iona l  T ra in ing  and Production P r o j e c t :
The C e n t r o  M u l t i p l e "  was S E NA / P o p a ydn ' s complex f o r  voca­
t i o n a l  and artesan t r a in in g  p r io r  to the earthquake. I t  has now been 
r e d e s i g n e d  as a t r a in in g / in d u s t r i a 1 center  that produces construct ion  
m a t e r i a l s  wh i c h  w i l l  be used to support the^ s e l f - h e l p  cons truct ion  
p r o g r a m.  M a t e r i a l s  produced include doors ,  windows, metal t russes ,  
e t c .  I n a d d i t i o n  t o  producing needed construct ion  m a te r ia l s ,  th is  
p r o g r a m p r o v i d e s  v o c a t i o n a l  t r a i n i n g  in e l e c t r i c a l  i n s t a l l a t i o n ,  
weld ing ,  metalworking, carpentry ,  e t c .
Business Development and Job C rea t ion P r o j e c t :
Pe r haps  even more important than the r econs t ruc t ion  o f  houses is  
th e  r e c o n s t r u c t i o n  o f  the economy o f  the reg ion  which su f fe red  the 
l o s s  o f  s m a l l ,  medium and large  manufacturers and bus inesses.  This 
p r o j e c t  s e e k s  t o  r e a c t i v a t e  business at a l l  l e v e l s ,  but e s p e c i a l l y  
th e  s ma l l  and m i c r o - e n t e r p r i s e s  t h a t  we r e  most a f f e c t e d  by the 
earthquake .
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APPENDIX B
CONSTRUCCIONES SISMO-RESISTENTES: MANUAL PARA INSTRUCTORES
*
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